Background: Internationally, health care services are under increasing pressure to provide high quality, accessible, timely interventions to an ever increasing aging population, with finite resources. Extended scope roles for allied health professionals is one strategy that could be undertaken by health care services to meet this demand. This review builds upon an earlier paper published in 2006 on the evidence relating to the impact extended scope roles have on health care services. Methods: A systematic review of the literature focused on extended scope roles in three allied health professional groups, ie, physiotherapy, occupational therapy, and speech pathology, was conducted. The search strategy mirrored an earlier systematic review methodology and was designed to include articles from 2005 onwards. All peer-reviewed published papers with evidence relating to effects on patients, other professionals, or the health service were included. All papers were critically appraised prior to data extraction. Results: A total of 1,000 articles were identified by the search strategy; 254 articles were screened for relevance and 21 progressed to data extraction for inclusion in the systematic review. Conclusion: Literature supporting extended scope roles exists; however, despite the earlier review calling for more robust evaluations regarding the impact on patient outcomes, costeffectiveness, training requirements, niche identification, or sustainability, there appears to be limited research reported on the topic in the last 7 years. The evidence available suggests that extended scope practice allied health practitioners could be a cost-effective and consumeraccepted investment that health services can make to improve patient outcomes.
Introduction
Worldwide there is a trend towards an ageing population. 1 People are living longer, and subsequently there are higher levels of chronic disease. [2] [3] [4] Health care services must operate with finite resources. Trends focused on funding increases are widely considered unsustainable. 5, 6 An international survey of eight industrialized countries described difficulties in terms of cost per patient and patient outcomes for each of the different health care systems. Due to the larger proportion of health funding for this age group, the survey focused on chronically ill patients. This research reported issues with access, care coordination, and efficiency (ie, duplication, patient perceptions of wasteful care), safety in terms of outside hospital errors, and processes to support patient self-management. It concluded that many of the participating countries were shifting resources from managing the traditional acute care to the more long-term chronic care required for the changing population demographic.
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Many foci for improvements around these issues have been reported in the literature, such as standardization of discharge and transition processes, 2 technological innovations and their correlation with level of health care, 7, 8 and extended scope roles for non-medical practitioners. [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] Traditional models of health service are generally managed around the needs and capabilities of individual disciplines, with medical practitioners considered the key decision-makers in aspects of referral, admission, and discharge. With limited specialist resources, this often equates to a long wait for service for patients, even for those patients who may benefit from early allied health input. 15, [18] [19] [20] [21] Thus, allied health practitioners have been identified as possessing the key clinical skills and capability to bridge this service demand gap and act as the first point of contact within the patient's health care journey. 10, [20] [21] [22] [23] [24] [25] In essence, to improve patient access to timely health care, new extended scope allied health roles are being trialed with clinicians accessing specialized training outside the traditional scope of their discipline. This may involve identified tasks traditionally undertaken by medical, nursing, physiotherapy, occupational therapy, speech pathology, or other health professionals. A systematic review published in 2006 found variability in the use of terminology, and focused on proposing a working definition of extended scope of practice in terms of enhancement and substitution (enhancing job depth by adding skills within a profession and expanding job breadth by working across professional boundaries). 15 In addition, this review highlighted that there was indeed support for introducing these roles; however, the majority of the publications at that time focused on reducing waiting times (and the burden on medical practitioners), with limited inclusions regarding the impact on patient outcomes, cost-effectiveness, training requirements, niche identification, or sustainability.
The aim of the current paper is to build on the aforementioned review by including recently published evidence relating to the effects these roles have on patient care, other professionals, and the health care service.
Materials and methods
This review updated and expanded on the evidence collected in a previously published systematic review by McPherson et al in 2006. 15 Hence the search strategy was limited to the years 2005-2013 and followed the three-part PICO approach, ie, (P) patients/professions, (I) intervention, (O) outcome, omitting the (C) controls. The electronic databases PubMed, Embase, and CINAHL were searched using the full search terms described in the complete report by
McPherson et al (see Supplementary material). 16 Assistance from an experienced health librarian was used to ensure the strategy was implemented correctly. Following the initial computer-based search, there was one modification of the abstract screening process used by McPherson et al. The original review included five allied health groups based on the experience of the research team (physiotherapy, occupational therapy, speech pathology, paramedics, and radiography). 15 Due to the perceived synergies of the roles within the health care system and patient contact point, only articles relating to physiotherapy, occupational therapy, and speech pathology were considered for inclusion in this current review. Paramedics and radiographers were excluded as these professions tended to work in more discrete patient contact areas, with extended scope relating almost exclusively to traditional medical roles. Therefore, only papers relating to extended scope practice (ESP) or advanced scope of practice for allied health practitioners (Adv HP), physiotherapy, occupational therapy, or speech pathology were screened. The other variance to the search strategy of McPherson et al was the exclusion "gray" literature, due to this literature not being able to progress to the critical appraisal point. 15 All remaining titles and abstracts were screened for relevance by the first author; those abstracts then had their relevance confirmed or were deemed not relevant by the other two authors prior to full-text review and data extraction. Duplicate studies were excluded. Abstracts from conference proceedings were excluded (unless the published article was obtainable). Only English text versions were included. The full texts of 55 studies were retrieved and reviewed to confirm relevance and for possible data extraction. The reference lists and citations of these publications were hand-searched for further possible relevant articles. An additional five articles were included via this process.
Quality screening for data extraction followed the criteria outlined by McPherson et al (based on the Critical Skills Appraisal Skills Programme, the Centre for Reviews and Dissemination at York). 16 Articles were screened for relevance and the presence of qualitative or quantitative data relating to ESP within the three professions by all three authors. All studies that reported data were included. Studies that were narrative with no data presented were excluded.
Studies that described traditional roles (not extended scope) were excluded. Evidence quality was designated based on the National Health and Medical Research Evidence Hierarchy. 26 Due to the heterogeneity of the studies in both design and participant numbers, no meta-analysis was attempted. An Excel spreadsheet for data extraction was compiled by the first author and subsequently reviewed and amended by two other authors.
Results
The initial search yielded 1,000 articles. Following abstract screening for potential relevance (n=254), the full texts of 55 articles were retrieved. An additional five articles were identified via searching of the reference lists or citations of the selected articles. Hence, a total of 60 full-text articles were reviewed for data extraction. Data extraction was not considered for 39 of these articles as these were literature reviews, duplicates, conference papers, editorials, commentaries, not relevant, or descriptive only (Figure 1) .
Most of the articles (including the reviews) related to physiotherapy ESP only (n=19), with five remaining articles including physiotherapy as part of a multiple discipline study. Only one article had data related to occupational therapy ESP. Data relating to ESP and speech pathology were found in the multiple discipline study and the systematic reviews. These articles are summarized in Table 1 .
Results by discipline Physiotherapy
The majority of literature related to physiotherapy ESP, which is similar to the findings of McPherson et al; however, there were no randomized controlled trials as originally recommended. The literature included cohort studies, [20] [21] [22] [27] [28] [29] [30] [31] surveys reporting tasks undertaken, 12, [32] [33] [34] [35] [36] [37] [38] and a number of systematic reviews relating to orthopedic outpatients 13, 18, 39 or inflammatory conditions. 40 Only one article reported on a pre-post impact that included patient outcomes. 28 This described physiotherapists working within an orthopedic clinic, recommending conservative management for non-surgical patients, and reported improvements in patient outcome scores (chronic disease self-efficacy scores); however, no comparison was made with the surgical patient group or non-surgical patients who received no physiotherapist intervention (only orthopedic consultation). Further, there is no clarity in this article as to whether this outcome constitutes ESP for physiotherapy or merely full scope of practice? Indeed, one review conducted by Stanhope et al as a follow-up on ESP physiotherapy practice in orthopedics reported a lack of clear differentiation between extended scope and full scope practice, a continued paucity of research into the area, and that most studies are of a lower quality on the National Health and Medical Research Council. 18 Further, Anaf and Sheppard proposed in their 2007 review that in the emergency department context, the reported tasks undertaken are within scope and are there for "advanced" (or full scope) and not "extended" scope of practice. 41 A number of studies described tasks undertaken by ESP physiotherapists, including: triaging, referral to other services (including medical specialists), requesting investigations (radiology, pathology), educational resources, diagnostic ultrasounds, medication (limited prescription, monitoring, dosage changes), joint injections (recommend or perform), removing K-wires, simple suturing, and prescribing conservative management/treatment/exercises. 12, 13, 15, 18, 29, 37, 40 Some of these tasks are not ESP in all contexts, with some performed under the oversight of a medical officer, some relating to funding restrictions dependent on legislation, and others related to uptake of policy. 12, 15, 21, 22, 41, 42 Indeed, as some authors have pointed out, due to legislative changes, what was once considered ESP for a profession becomes within scope, hence adding to the difficulty in definition of ESP for research purposes. 11, 15 It appears that physiotherapy ESP research is focused on direct access for musculoskeletal conditions (USA and Scotland), inflammatory conditions (Canada and Australia), and orthopedics (UK, Canada, and Australia). There are some studies relating to physiotherapy practice in the emergency department; however the consensus appears to be that this is not ESP, merely a different context. 23, 41, 42 Occupational therapy iii-2 Survey to understand physiotherapist's practice in arthritis care, education needs, and views on emerging professional roles. The majority of participants reported adequate coverage in undergraduate training in history-taking, pathophysiology, and exercise prescription, care pre-post surgery, and prescription of mobility aids. Almost half of the respondents (41%-56%) indicated they were not interested in being a certified, specialized practitioner in arthritis.
Lineker et al 29 Retrospective cohort (n=58)
iii-3 Comparison of practice for extended role practitioners (physiotherapists, occupational therapists) and experienced therapists without extended role training in arthritis care. Random charts were retrospectively reviewed. extended role therapists saw more moderate cases, were more likely to receive referrals for assessment (52% versus 14%), treat patients who did not have a confirmed diagnosis, record comorbidities, recommend physical activity, advocate with family, provide longer length of treatment in days than experienced but non-extended role trained therapists.
Lundon et al 43 Mixed methods, prospective (n=10)
iii-3
Comparison to evaluate participants' learning and competency post completion of an academic program for arthritis care.
Pre-points using a theory and practical skills assessment plus a structured interview found significant changes from baseline scores.
MacKay et al 50
Cohort (n=62) iii-2 Comparison of recommendations of orthopedic surgeons versus physiotherapists for future treatment using a standardized form. Agreement was 91.8%.
McClellan et al 38
Survey (n=780) iii-3 Survey of patient satisfaction seen by extended scope physiotherapy in eD (with soft tissue injury). Higher satisfaction with eSP (55%) compared with emergency nurse practitioners (39%) and doctors (36%). improved posttreatment outcomes at 4 weeks trend observed.
Passalent et al 32
Survey (n=30) iii-2 Longitudinal survey over a 2-year period surveys (every 3 months) to evaluate the extended role practitioner in arthritis care. Most respondents (89%) working in an extended role worked under a medical directive (75%), and ordered X-rays (82%), laboratory tests (64%), diagnostic ultrasounds (40%), recommending medication dosage changes (70%) and joint injections (90%). A small minority made medication changes independently (4%) or performed joint injections (5%). Longest median wait for service was 22 days.
Pearse et al 51
Cohort (n=150) iii-3 Retrospective cohort audit of extended scope physiotherapist activity in an outpatient orthopedic clinic. eSP managed 66% independently, and 77% of patients were satisfied with clinic visit. A higher proportion of dissatisfied patients was found in the eSP only group when compared with the group seen by surgeons.
Rhon et al 52
Survey (n=107) iv Surveys to assess the perceptions of the impact of physiotherapists on the mission provided to physicians, physician assistants, nurse practitioners, and one dentist; 97% reported physiotherapists made a significant impact on the overall mission and 83% on patient prognosis, 92% regarded physiotherapists as experts in musculoskeletal problems, 74% felt a significant number of soldiers were able to remain in their on-site combat theater due to the presence of a physiotherapist rather than be sent home for conservative care.
williamson et al 45 
Focus group interviews (n=16)
iii-3 Focus group interviews of master's program students for advanced practice roles to determine issues and concerns. Two main themes emerged, ie, opportunities for development and time pressure. Long-term benefits perceived from temporary hardship.
Abbreviations: APP, advanced practice physiotherapist; ESP, extended scope practice; ED, emergency department; NSAIDs, nonsteroidal anti-inflammatory drugs; GP, general practitioner.
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Saxon et al included both physiotherapists and occupational therapists. Three of these articles centered on a specific program for arthritis care. 29, 32, 43 The studies explored the change in clinician knowledge following training, initially utilizing a practical skills assessment in addition to theory testing. This was followed up via a survey for 2 years to evaluate the impact of the training on practice and the tasks undertaken. It was reported that whilst the majority worked in extended scope roles and were able to order X-rays, laboratory tests, and ultrasounds, three quarters still worked under a medical directive. 32 Patient outcomes were explored in terms of type of referral, treatment provided, and length of treatment. No data were reported on patient improvement or reduced waiting time to treatment. In addition, the study numbers were relatively small (n=58, n=30, and n=10) in comparison with the physiotherapy data (see Table 1 ).
One article related directly to occupational therapy ESP that did not make data extraction was a military case study that described the training, credentialing process, and tasks undertaken by an ESP. 44 The training process included formal coursework coupled with a period of internship, ie, a model similarly described for ESP within other professions. Tasks included direct access, limit duty, referral to specialist clinics, triaging, and conservative management/treatment. The article aptly describes the role as a "force multiplier", an underpinning objective stated for all ESP roles.
Speech pathology
Speech pathology ESP was included in articles surveying perceptions of professionals undertaking postgraduate studies, and within other published systematic reviews. 15, 45 No further specific studies were found outlining speech pathology extended scope trials that were included for data extraction. One article described the tasks and training undertaken by speech pathologists working within a neonatal intensive care unit; however, no data were included. 46 This may indicate the infancy of this profession in extended scope role development.
Discussion
There continues to be high levels of interest in extended scope roles; however, the quality of evidence relating to their impact remains low and not inclusive of areas highlighted for future research by McPherson et al in 2006. The highest number of published articles by far was within the physiotherapy profession, with almost all relating to the treatment of orthopedic patients or those with inflammatory arthropathy. A number of systematic reviews have been published for specific physiotherapy areas of practice, with all discussing the low level of evidence found. 13, 15, 18, 39, 40 In comparison, the occupational therapy and speech pathology professions appear to be in their infancy of extended scope roles, with only a few published articles identified and suitable for inclusion. 15, [43] [44] [45] It appears that the majority of the articles that describe outcomes in terms of reduced waiting times, do not consistently specify to which point in the patient journey -the Adv HP role or the medical profession or indeed both. Neither do they comment specifically on the proportion of patients who do not progress to medical specialist appointments following input from the Adv HP. One article mentioned that a percentage of patients did not need to see the surgeon. 21 Both of these measurements would be integral in measuring cost-effectiveness, in terms of the health organization and the patient. Reduced cost to the patient in terms of travel to the health care facility, time away from work, and changes in quality of life related to earlier intervention. The most commonly cited method for measurement of cost-effectiveness at an organizational level relates to differences in wages paid to treat a patient (eg, Adv HP AU$58 versus medical specialist AU$128). 18, 22, 39 The potential cost savings encompassing the impact on reducing the number of appointments is often not factored; frequently, the medical specialist orders tests and/or treatment from an allied health professional and then books a review with the patient. 20 Additionally, the benefits to the health service may be realized further afield, in terms of increased medical specialist availability to acutely ill patients, surgical lists, or highly complex cases. 12, 20, 21, 27, 48, 52 By changing the way a patient enters the service, ie, having the Adv HP request routine information (pathology, radiology, treatment) ready for the first medical specialist appointment, may achieve cost benefits for both the health service and the patient in terms of a reduced number of appointments overall. The same may hold true for collection of routine follow-up information. 
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extended roles for allied health professionals emergency department, physiotherapists in orthopedic clinics, physiotherapists and occupational therapists in arthritis care, occupational therapists in upper extremity management, and speech pathologists in fiber optic endoscopy. 13, 15, 18, 32, [39] [40] [41] 44 Reports of additional skills acquired include increased clinical reasoning, ordering and interpretation of diagnostics (radiology, ultrasound and pathology), limited medication management (prescription, dosage changes, monitoring), and procedures (joint injections, passing endoscopes, removing K-wires, applying plaster of Paris, simple suturing). Changes to health care practice included first point of contact (direct access), additional context of care (emergency department, orthopedic triage), and an increased role in education of both patients and other clinicians. 12, 22, 27, 29, 36, 38, 41, 49 The majority of these extended scope roles were implemented in the context of increasing patient demand, with varying levels of evaluation and use of terminology to describe the role. It appears that the majority of the literature focuses on reducing patient waiting times to medical specialist appointments (particularly for surgery) and comparing the categorization of these patients by advanced or extended scope allied health practitioners with that of their medical colleagues. 20, 21, 27, 30, 48, 50 There remains limited evidence as to the true impact in terms of overall patient waiting times. In fact, the majority of the literature describes these comparisons in terms of a retrospective audit or as a simultaneous clinical pathway. This appears to be the "groundwork" to convince health care professionals and managers that roles can be substituted. Only one study reported on the difference between one model of care and another. It found that the surgeon's waitlist dropped from 140 to 40 days, his overall waitlist dropped from 200 to 59, and an additional 16 days were available to operate, with 48 additional surgeries performed. 21 There was rudimentary discussion relating to the cost benefits this created for the health care service or the patients. All of the studies reporting on patient satisfaction found no difference between the allied health profession and the medical practitioner. 20, 21, 27, 31 In fact, one study reported patients valuing the additional time allied health practitioners spent in comparison with their medical colleagues. 47 However, one study reported that although patient satisfaction was 77%, a higher proportion of dissatisfied patients were in the group seen by an extended scope practitioner only. 51 Some of these roles have been described as advanced practice or practice in a non-traditional context, rather than as extended scope. Strong images of these roles on a continuum, such as the "skills escalator" described by Gilmore et al, as practitioners gain skills within their discipline to a highly skilled or "advanced level" then undertake training to develop additional skills to extend their scope of practice.
11
Another strong image comes from the military context, where acquiring skills outside traditional roles through structured training and credentialing programs are described as a "force multiplier". 44 There appears to be emerging agreement regarding particular tasks that are considered extended scope, such as ordering and interpreting of plain film X-rays, limited prescribing rights, limited ordering of pathology tests, and specific injection tasks. 13, 15, 18, 40 Additionally, clarity around the context in which care is delivered does not necessarily mean the role involves extended scope practice. It is becoming more common to see these context-dependent roles described as advanced scope practice, such as physiotherapists working within musculoskeletal, orthopedic, and emergency pathways of care, and occupational therapists or physiotherapists working with arthritis. 21, 23, 25, 28, 38, 40, 42 Nine systematic literature reviews were found using the search strategy, the majority related to physiotherapy practice. All authors commented on the low quality of the research (with hierarchy ranging from II to IV) and a lack of improvement in the research over time. 11, 13, 15, 18, [39] [40] [41] 53 Initial searches reported varying numbers of articles, from approximately 150 to over 1,000; however, in all literature reviews, the majority of these were not included, in general less than 12. All authors commented on the positive reports, and outlined tasks performed by the roles, a high level of patient satisfaction, and impacts on process measures such as waiting times; however, they highlighted a lack of "robust data" in terms of patient outcomes, including effectiveness and information on specific training programs. The training programs described include ad hoc "on the job" training, specialized training programs with credentialing, and the development of more formalized tertiary masters level courses. It appears clear that the consensus is for a structured training environment with regular ongoing support, whilst maintaining a strong focus on independent practice.
Future research
As evidence is building, albeit at a low level from an academic perspective, it appears that patient access to care is improving, patients are satisfied with the care provided, and health care decision-makers are continuing to invest in establishing and trialing these new roles. It is acknowledged that there may be studies that were not found through this search or pragmatic evidence contained in the gray literature that contributes to 
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Saxon et al this dialog. The challenge remains in terms of legislative barriers and inconsistencies. These barriers feed into maintaining the status quo, with a power differential towards the medical fraternity, with most extended scope practitioners still requiring a direct physician referral or to work under a "medical directive". 21, 22, 32, 42 This exact bottleneck of all patients requiring specialist medical consultation prior to receiving care in conjunction with overworked junior doctors 10, 13, 15 in addition to a shortage 25, 27, 35 was described as a precursor to the implementation of trials of extended scope health practitioners.
So it seems that allied health practitioners can undertake training to appropriately learn and perform new skills outside the traditional scope of their practice, this improves patient access, is inferred to improve patient outcomes through earlier intervention in their health condition, releases medical specialist time (to perform surgeries or see complex patients), and no adverse outcomes have been reported, yet the defensiveness around scope creep remains. In a health care system that is increasingly stretched while purporting to be patient-focused, these legislative barriers appear to be based on historical perspectives rather than looking forward to enabling the health care industry to use "force multipliers" effectively.
Conclusion
Despite many literature reviews indicating a lack of highquality research into the area of ESP for allied health professionals, and clear recommendations on evidence or study design required, little improvement has been noted between 2005 and 2013. Many studies have outlined tasks considered to be expanded scope, training frameworks, implementation processes, highlighted potential barriers and provided preliminary evidence in relation to positive effects in terms of ability to perform extended scope tasks, patient outcomes, patient satisfaction, and cost benefits. If one were to take a Bayesian perspective when reviewing the evidence thus far, it appears that ESP allied health practitioners could be a cost-effective, consumer-accepted investment that health services can make to improve patient outcomes.
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